Background: Procedural discomfort is experienced by patients during the establishment of subarachnoid block even after good preoperative counseling and adequate premedication. The fear of needle prick, back pain during and after subarachnoid injection are becoming the leading causes for patient refusal to spinal anaesthesia. To enhance comfort and to overcome the denial, procedural sedation that would provide good analgesia, faster recovery and amnesia is inevitable. Materials and methods: Patients with ASA status I and II posted for elective surgeries under subarachnoid block were premedicated with midazolam 0.05mg/kg and pre-loaded with 10 ml/kg ringer lactate solution. They were randomized into 2 groups of 30 each. Group D received dexmedetomidine 1mcg/kg bolus over 10 min, group K received ketamine 0.3mg/kg intravenously. University of Michigan sedation score, ease of positioning, prick response, verbal response, hallucinations, recall of procedure and patient satisfaction were evaluated. Results: Both the drugs produced adequate sedation for performing subarachnoid block, UMSS score response to needle prick was comparable between them. Significant difference was observed during positioning the patient for subarachnoid block. Patients sedated with dexmedetomidine were able to position themselves without any help whereas patients sedated with ketamine required one or two persons help. In maintaining verbal response during the procedure both the drugs showed significant difference between them. In group D, most of the patients maintained the verbal response from immediately after bolus to throughout the study. Whereas in group K, no patient responded to verbal command after bolus up till 3min and majority of them (40%) regained verbal response only at 4min after bolus injection. There were no hallucinations and no recall of events in both groups. Except one patient in group D, all the patients were satisfied and willing to undergo subarachnoid block if need arises.
Introduction
Procedural discomfort is experienced by patients during the establishment of subarachnoid block even after good preoperative counseling and adequate premedication. This could be due to multiple reasons such as cold operating environment, new people, positioning, and obviously the procedure itself. 1 The fear of needle prick and the fear for back pain during and after subarachnoid injection is becoming the leading cause for the patient denial to undergo the procedure. 2 To enhance comfort and to overcome the denial, procedural sedation that would provide good analgesia, faster recovery and amnesia is necessary. 3 There are many studies with different drugs including ketamine used to provide adequate sedation for performing subarachnoid blockade. [4] [5] [6] Use of *Correspondence: S Parthasarathy E mail: painfreepartha@gmail.com dexmedetomidine has not been investigated or compared for providing sedation during the performance of spinal anaesthesia much. Hence we decided to compare the sub anaesthetic dose 0.3mg/kg ketamine with dexmedetomidine at 1µg/kg over ten minutes for allaying discomfort while performing subarachnoid blockade.
Methodology
After the approval from hospital ethics committee (IHEC-MGMCRI-faculty 2014/32), a randomized double blind prospective study was conducted in sixty patients aged between 18 to 60 years of ASA status I and II posted for elective surgeries under subarachnoid block. Patients with compromised cardiovascular or respiratory function, bleeding diathesis and pregnancy were excluded from the study. Procedures involving epidural placement were also excluded. After obtaining informed consent, premedication was with oral diazepam 10mg in the night and 10mg on the morning of the surgery. After accepted fasting, all patients were premedicated with midazolam 0.5mg/kg and pre-loaded with 10 ml/kg ringer lactate solution in the preoperative holding area. The patients were shifted to operation room table and the baseline haemodynamic parameters were recorded. The patients were randomized to one of 2 groups by closed envelope technique. Group K received ketamine 0.3mg/kg, Group D received dexmedetomidine at a dose of 1µg/kg over tenminute infusion. After opening the envelope, the study drug was prepared such that ketamine at a dose of 0.3mg/kg was diluted in a 10ml syringe and dexmedetomidine was diluted in a 100ml normal saline bottle. Each patient received a 100ml saline infusion over 10min after that a 10ml of injection bolus was given. For patients in Group K received plain 100ml normal saline infusion and at the end of the infusion, ketamine 0.3mg/kg was given. For patients in group D, dexmedetomidine1µg/kg was added in 100ml saline and given over 10min and 10ml plain saline bolus was given at the end of the infusion. This drug preparation was done by a separate anaesthesiologist who was not involved in the study. The patient identification was written on a slip and put back into envelope and sealed. By this way, the observer was blinded to the drugs given to the patient. The person doing the procedure and monitoring along with the patient was blinded to the drug. The study parameters were carefully evaluated. University of Michigan sedation score (Table 1) was noted 3 minutes after giving the drug and patient was put into the lateral position.
Ease of positioning for subarachnoid block (while turning the patient to the lateral position) was assessed by a three-point scale (1. Patient turned on his own, 2. Patient turned with the help of one person, 3. Patient turned with the help of more than one person). The parameters monitored (heart rate, mean arterial blood pressure, oxygen saturation, respiratory rate and sedation score) were recorded every 3 minutes for 15 minutes. With aseptic precautions, subarachnoid block was performed using 25g Quincke spinal needle without local infiltration. The desired volume of bupivacaine 0.5% heavy was injected intrathecally. Response to spinal needle insertion was noted and graded by 4-point score. Then the patient was placed in supine position for surgery. Apnoea, airway obstruction and involuntary movements if present were noted. Time interval between the study drug injection and response to verbal commands (defined as precisely answering questions about name, date of birth and home address) was noted in minutes. Complications like vomiting, hallucinations, if occurred were noted. In recovery area, when patient was fully awake, patient recall of the subarachnoid block procedure was noted as yes or no. The patient satisfaction was assessed by asking whether he or she would undergo spinal procedure again, if the need arise.
Statistical analysis
With an expected rise of 20% better cooperation from patients receiving dexmedetomidine and a power of 0.8, a total of 48 patients were needed. Covering for the probable drop outs, we recruited a total of sixty patients in the study. Demographic profile was expressed as mean ± SD. Haemodynamic parameters, SpO2, respiratory rate and verbal response were assessed by one way ANOVA. Sedation score, ease of positioning and prick response were compared by nonparametric Mann Whitney U test. Hallucinations, recall of procedure and patient satisfaction were assessed by Chi square test. A p value of <0.05 was considered statistically significant.
Results
The demographic profile was comparable between the groups, which was statistically confirmed. Demographic profile is summarized in Table 1 . No statistically significant difference was found in UMSS sedation score (p= 0.255) between the groups. Both the drugs produced adequate and effective sedation for performing subarachnoid blockade. 80% of patients in group D and 73% of patients in group K were found to be minimally sedated. Only 6.7% of patients in group K were found to be deeply sedated but no patients were deeply sedated in group D (Figure 1 ).
Figure 1:
Sedation score between the groups.
With regard to the ease of positioning, 80% of patients in group D were able to turn themselves without anyone's help whereas only 20% in group K were able to turn themselves. Thus in ketamine group, majority (67%) of them required other persons help for positioning for subarachnoid blockade in which 17% of patients required assistance of two persons ( Figure 2 ). Ease of positioning was significantly different between the three groups (p<001). When the response to prick was assessed 56.7% of patients in dexmedetomidine group showed no response to needle prick and only 3.3% showed gross movements. In group K, 40% showed no response but 10% showed gross movement during needle prick. But needle prick response scores were not statistically significant.
(p=0.254) ( Figure 3 ). Early verbal response was elucidated in group D, i.e., 70% of the patients were able to maintain verbal response and the rest regained verbal response within 3min after turning supine. In ketamine group, no patients were responding to verbal commands up till 2min after turning patient supine. At 2mins, only 3 patients were responding and about 40% of them were responding to commands at 3-4mins time. 3-5% of them responded only at 15min after subarachnoid blockade. The Fischer Exact test was done to decipher the p value as 0.01. Hence it is clear that the level of verbal response was definitely better in the dexmedetomidine group. All the patients in both groups except one patient in dexmedetomidine group were satisfied with the spinal procedure and were willing to undergo it again, if the need arises.
Discussion
Various drugs had been used for sedation during neuraxial block. Many drugs such as midazolam, propofol, opioids, sevoflurane, and ketamine either alone or in combination are being used. 6 Excessive sedation before administration of spinal anaesthesia may make positioning difficult. Propofol usage produces excess sedation to complicate positioning in spinal anaesthesia. 7 Even though remifentanil produced less sedation during pre-procedural sedation than propofol the study was not limited to spinal anaesthesia alone. 8 7 Kilic et al 10 found that dexmedetomidine at dose 1µg/kg followed by 0.5µg/kg infusion produces adequate sedation for 50 patients during ERCP with stable haemodynamics. Hence we decided to compare the sedation quality for these two drugs by giving a single bolus dose while performing subarachnoid block. 80% of patients in dexmedetomidine group and 73.3% in ketamine group had UMSS score of 1 which is satisfactory for performing subarachnoid block. In our study we found that both dexmedetomidine and ketamine produced adequate and comparable sedation in terms of UMSS score. Shah et al 11 have also observed adequate and comparable levels of sedation in spinal analgesia while using either propofol or dexmedetomidine. But we have ketamine and dexmedetomidine to state that the latter produced lesser sedation. Even though sevoflurane produced dose-related sedation, more satisfaction, and a speedier recovery from sedation than midazolam, it was responsible for excessive theatre pollution and patient excitement. 12 In our study, ketamine and dexmedetomidine showed significant difference in terms of ease of positioning and maintenance of verbal responses. A majority of patients in dexmedetomidine group were able to position themselves without help. Jia Song et al 13 in their study of dexmedetomidine for sedation in regional anaesthesia have found that an infusion of 0.25µg/kg after a bolus of 1µg/kg produced effective sedation without cardiac side effects but they have not studied the ease of positioning which matters the most with regard to administration of spinal anaesthesia. In context to maintaining verbal response after bolus dose in dexmedetomidine group 70% of the patients had no loss of verbal response. Whereas in ketamine group no patient responded to verbal command after bolus till 3min of time and majority of them (40% of the patients) regained verbal response only at 4min after bolus injection. Similarly, Kilicet al 10 found that during procedural sedation with dexmedetomidine conscious status of the patients were preserved throughout which attributed to better satisfaction. Here we attribute that maintenance of conscious status without loss of verbal response in dexmedetomidine group was very helpful during positioning the patients and also while assessing the level of subarachnoid block during the initial crucial 3mins after injection. Hence in our study, this intact verbal response in group D, was very useful in assessment of spinal anaesthesia.
There was no significant haemodynamic instability in both the groups which was similar to the findings of Hemanth Kumar et al 9 during ketamine sedation probably because of subanaesthetic single bolus dosing. Kilic et al 10 also observed similar results during sedation with dexmedetomidine. No side effects or hallucination was noticed in either group.
All patients in both the groups were satisfied with the sedation during subarachnoid blockade. We also looked further, whether patients who moved due to spinal needle prick remembered the event after surgery. There was no recall of spinal procedure in any of the groups in spite of back muscle contraction or movement. In both groups, majority of the patients did not show any response to needle insertion. This could be the reason for good patient satisfaction in both groups and due to this effect; they were willing to undergo spinal procedure again, if the situation arises. Recall of noxious spinal needle insertion was not present in both groups possibly due to a combined analgesic amnesic property of both drugs. Probably this is the first study which describes dexmedetomidine with advantages of suitable sedation with maintenance of conscious status in patients undergoing spinal anaesthesia. In our patients, there was no significant haemodynamic disturbance in either group which implicates that the dosage of both drugs mattered in the study. OK et al 14 have demonstrated effective sedation with minimal side effects with a loading dose of 1µg/kg. There is a study 15 which describes a prolongation of spinal anaesthesia with intravenous dexmedetomidine which we have not taken as our outcome variable. The limitations of this study are a smaller sample size and fixed doses of sedative drugs.
Conclusion
We conclude that both ketamine and dexmedetomidine provide adequate sedation for performing subarachnoid block. Patients who received dexmedetomidine were more conscious with a better verbal response. This was advantageous in terms of positioning themselves without help and a better cooperation with the anaesthesiologist for assessing the subarachnoid block. With the dosage of 0.3mg/kg of ketamine or 1µg/kg of dexmedetomidine, the observed side effects were insignificant in both groups.
